On the basis of the idea that the injecting energy will improve the conditions for the formation of Cooper pairs, a smart meta-superconductor (SMSC) was prepared by doping inhomogeneous phase of luminescent nanocomposite Y2O3:Eu 3+ /Ag, which has the strong luminescence characteristic, in MgB2 to improve the superconducting transition temperature (TC) of the MgB2-based superconductor. Two types of Y2O3:Eu 3+ /Ag with different sizes were prepared and marked as m-Y2O3:Eu 3+ /Ag and n-Y2O3:Eu 3+ /Ag. MgB2 SMSC was prepared through an ex situ process.
Introduction
Improving the superconducting critical transition temperature of materials is an important scientific and technical problem in condensed matter physics and materials science. Recently, Fausti et al. [1] used mid-infrared femtosecond pulses to transform non-superconducting La1.675Eu0.2Sr0.125CuO4 into a transient 3D superconductor. A similar method was also applied to investigate YBa2Cu3O6.5 [2] and K3C60 [3, 4] , and good experimental results were achieved. Ye et al. have reported the observation of field-induced superconductivity of ZrNCl and MoS2 by quasicontinuous electrostatic carrier doping achieved by combining liquid and solid gating [5, 6] .
Drozdov et al. [7] reported conventional superconductivity at 203 K under high pressure in a sulfur hydride system. Adu et al. [8] increased the TC of commercial ''dirty'' MgB2 by conducting nonsubstitutional hole-doping of the MgB2 structure using minute, single-wall carbon nanotube inclusions. In accordance with homogeneous system theory [9] , Smolyaninov et al. [10] [11] [12] stated that a superconducting metamaterial with an effective dielectric response function that is less and approximately equal to zero may exhibit high TC, and they verified this theory in their subsequent experiments. Recently, Cao et al. [13, 14] investigated correlated insulator behavior at half-filling in magic-angle graphene superlattices and reported the realization of intrinsic unconventional superconductivity in a 2D superlattice created by stacking two sheets of graphene that are twisted relative to each other at a small angle. Another important method for studying superconductivity is the topological superconductors [15] [16] [17] [18] [19] [20] , which have attracted great attention in condensed matter physics. However, obtaining a practical superconductor with high TC remains difficult.
The superconductivity of MgB2 was discovered in 2001 [21] . MgB2 is a promising material with large-scale applications because of its excellent superconducting properties and simple crystal structure [22] [23] [24] [25] [26] [27] . Considering that the TC of MgB2 is close to the McMillan temperature limit [28, 29] , developing an effective experimental method to improve the TC of MgB2 is beneficial to its practical application and to the understanding of the superconducting mechanism. Chemical doping is a simple, effective, commonly used method to change the TC of superconducting materials.
However, many experimental results have confirmed that conventional chemical doping decreases the TC of MgB2 [30] [31] [32] [33] [34] [35] [36] . To date, no effective method has been developed to improve the TC of MgB2. The use of metamaterial structures to achieve special properties is an important method developed in recent decades [37] [38] [39] [40] [41] , and it provides a new approach to improve the TC of superconducting materials. 
Preparation of MgB2-based SMSC
At a certain ratio, commercial MgB2 powder and the luminescent nanocomposite Y2O3:Eu 3+ /Ag were weighed and prepared into an alcohol solution. The two suspensions were sonicated for 20 min, then the dopant was added dropwise to MgB2. After sonication for more than 20 min, the mixed solution was transferred to a culture dish. Subsequently, the culture dish was placed in a vacuum oven at 60 °C for 4 h to yield a black powder. The powder was pressed into a tablet and placed in a small tantalum container, which was annealed at 800 °C for 2 h in high-purity argon atmosphere. The MgB2-based superconductor doped with luminescent nanocomposite materials of different sizes and Ag contents was synthesized to investigative the TC of SMSC.
Results and discussion The samples doped with 0.5 wt.% n-Y2O3:Eu 3+ /Ag had the highest TC of 37.6-38.4 K, which is 0.4 K higher than that of pure MgB2. However, the impurity effect of the dopant dominated when the doping concentration increased to a high range, which led to a low TC. These results indicate that doping luminescent nanocomposite materials effectively adjusts and improves TC at an appropriate doping concentration. MgB2 doped with non-EL materials Y2O3 and Y2O3:Sm 3+ were synthesized to prove the conclusions above. Figure 5 shows the normalized R-T curves of MgB2 doped with Y2O3, The results in Figure 4 show that the optimum concentration of n-Y2O3:Eu 3+ /Ag is 0.5 wt.%, which is lower than the value in our previous study [44] [45] [46] due to the small size of n-Y2O3:Eu 3+ /Ag.
The disadvantages caused by the impurity effect can be reduced if luminescent nanocomposite materials have a small size and are relatively evenly distributed in the sample. Moreover, the T of commercial MgB2 in our previous study [46] was too large to accurately determine the influence of the inhomogeneous phase on TC. In the current study, a new kind of commercial MgB2 with a small T of 0.8 K was used, and we obtained a similar conclusion, which further proves the effectiveness of this method.
Conclusion
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